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Abstract of JP1 1288252 

PROBLEM TO BE SOLVED: To 
reduce the power loss. 
SOLUTION: A lighting device 10 
consists of plural light emitting 
diodes 2 connected in series, 
short-circuit circuits 3 provided 
for light emitting diodes 2 
respectively, a constant current 
circuit 4 which fixes a flowing 
current, and a DC power source 
5. Plural light emitting diodes 2 
are connected in series to 
reduce the voltage applied to a 
current limiting circuit. Since the 
flowing current is fixed, the 
consumption in the current 
limiting circuit is reduced. The 
light emitting diode 2 is lit and 
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extinguished by short-circuiting 
both ends of the light emitting 
diode. At the time of short- 
circuiting, the current flows to the 
short-circuit circuit side. In this 
case, the light emitting diode 2 
becomes a high resistance by 
the property of a semiconductor. 
Therefore, the light emitting 
diode 2 is extinguished 
regardless of the existence of 
some resistance in the short- 
circuit 3. By using the constant 
current circuit 4, brightness of 
each light emitting diode 2 is 
kept constant. 
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(Dg^a- >y H01A-101 Qfc/B^THSifcfllJ* 
Lfcif^tCt, ISHiO^liT*, #^nx«yHiBffi© 
tM'Xfe.fctfiaxy hOffiHfcffiirrsCfctfT't 30 

fc«U ±«H-Tfll-iE«l-*rfllo±TK:»«-rs 

T5<li:^BJfi6i:*i.. ffljfctf, 1 0 1 H©*&ttt, 
l 0 l Cfr5±ffllfc: rofflj ©ilftlfcA/ti Lfdi, l 0 

i licwlt±wc rifti fcaarrsc 

[0 0 4 2] C©£5£LTBffi©tM'X:l3j:l/gax 
•y hO(ftB*K«Lfc*3y 1 0 3fcJ\ Ell 1 

(a) ~ (d) lC^-f7ji£T\ BaBrtt*»J*ia=.y 
F©S3*3&**JlS?©ffl4©7Fl/Xl*«*Ig£?- 40 

[0 0 4 3] El 1 1 (a) B, g»(OSfar.7 F 1 0 
l **l8SHifcBflfi£f**3*U BE£{*£ 1 oci'j 

7 (tnr-rtiif, ioo«) fcUTBHLfcttag** 

LTVSo CO«^, Wffi<Dft%mmt 0" 0 J T"&»7 

rij , £<DxU7£1#5rf 3fci6©7FbXfc:&g& 
tf-yF^ti POJ CT&fe^ nt-<0xU7T*S5fc 

[0 0 4 4] 7 KUX««*RS-r-5«^» $fc1\ 0 1 50 
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1 (a) ©BS3\ 011 (b) t^-r e fc5t4^fij 
U ^fijbfcBffi (xU7a~d) ©^n^tUOffiHt 

ttjss-et, rooj, rou, cioj, r i i j 

SiiBo^ffliHiatt rijT*S0, Oft 
s-rnti\ x>j7S» a f4j , c©xu7^^-rs 

fci6©7 FU*fc&B&l?y hftti (T2 J 
[0 0 4 5] |g 1 ©X U 7 • 7 FU^JCfcoTft 

££ni>l/4BE (x'J7a~d) **6f<: 

l, ^fiJLfeBffi©^n ; fn©ffifitwj5$-&T ro 
oj „ rou, noj, ri i j ©2 tr-y h©^2 

©XU7 • 7FUX#tt-^f3 0 0J*«\ i'J7a« 
6 £ 4 #$J U fg 2 ©x y 7 • 7 H U3.-*tt#f * 1 , 
011 (c) (w^n9(C> Il©xiJ7'7FWt 
S20X"J7-7KU7i:*ffl^T, fOOOOj T'X 
U 7 e *^Tt, ro 0 0 1 J T'XU 7 f %#ST? 

ro 0 1 0i 1?xiJ7g^T't, fooiij 
T?xiJ7h^-et8. £©!§-&, BE©^iiJlH3S{i 

r2j -efco, rn^ftmm mnttrn. x«j7») u 

l"l 6J , C©x!J7*1$£*3fci&©7 FUXfc&g 
fclfy hfttt IT4 J i&So 

[0 0 4 6] 8l^T\ SI2©x'J7 • 7FUX£J:oT 
l/8Bffi££P>K4#fiJU ^Wb/cBffi 

©^ft^ncffilf Kttjss-ar ro oj , ro 1 j . 

riOj, r 1 1 j <D2 \£y h©H3©X'J7 • 7 Kb 
X%^4-T5. ffll^tfs x'J7i "RSSna 1/161 
ffiti ro 1 0 1 0 1J T#^T*#5o C©*&, BS© 

^fjmatt r3j («s-rnar, x 

U780 « r6 4j , COxy'7*«f£tSfti607F 
b^Kjagftlfy hftti r 6 J £&3„ 
[0 0 4 7] ^fiJLfcBS (tat)*, x'J7) 
rt©*^*? 1 0 2 ©a*^ lfflK** $7? n ®©^f Jitt 

<0. i^WKl 1 OX 'J 7 • 7 K l/X^c,^ n ©X ij 7 
• 7 FbX^IH#tM</ce-y hOWP#**iS? 1 0 
2©7FUX««*H^-rSo 

[0048] mmmm 1 th±, h 1 

0 1^ 2 U m (mimm ©S^jR?*, (2m) x 
(2 m) © V HJ y * X«(CE?iJ Ufc1»fiKT'fe§ Ittb, 

noi *^tj (4^-fj) lt^< an 
wic 1 ffl©a^*? 1 0 2 Ksijjg-ra. 

[0 0 4 9] c©«fcdK7FUXl»«%K^-r*ci:ti: 

eoM©^a-7 noi *&&$-£Tm 

figLfcBffiT-^oTt,, ffl^©^X?l 0 2©fiB 

(7 vuxmrn) zwj£?5c£tfx*%%o 

[0 0 5 0] SfCs H^lit^§iSxi7 h 1 0 

1 (D^^zV 1 0 4 tcti, ■d^©^^ : ? 1 0 2 07 FU 

tz.m\ ©x»J7 • 7KW6>6SnOX'J7- 7FUX 
^IHSlcM^/ckl'-y F©JiJi;tTiBiS*nT«/^©7?, 



(7) 



m 1 ©x V 7 - 7 F bXfr 6 @Ox'J7,-7KU 
T**J:?fca«. aWTftHN K5n©xUr-7KU 

[0 0 5 1 ] fcfc, ±127 KU*M«©Hj£ffiptt, « 

ffl-y-^X©^^ S^ax-y F©ft!)«f*.jWfrtt* 

IrH©7 KVX««*ffifl!Wr-fcS;fcai>, 
7 K UX««©a9^fttt#3 >hn-7l03 «t 

sgfaz'y k i o i ©jiig:b8g©#*sJiu m&w. 

x-y Rc*f LT7 FU^flHB©«Sffll©H»&3V> F 

££tS7j-f3*>©£-rso 

[0 0 5 2] ( 3 ) 3t^{§^©r- 

01 2*5<fctf01 3£#!ILT, $J&&B3 0 0 

^5.tB^j?n?>^fi^©f : '-^«5gtc'Q^T^-r 20 

8HWtfcJ:5»c, KMg^Bl 0 0fc«7FbXlif 
«*V Bffi£{*fr&©#ffl@SMc»^TK££ftfc!B 
1 ©x 'J 7 • 7 F bXfr e>|g n ©x y 7 • 7 F bX£JH 
StcM^fcey F©?Ui:LT^£ftT</^©T\ Sf§ 1 
©X'J7 • 7TUXfr6>Sft«B©xy7 • 7FUX3; 

£ 0 ftm-rntf , ffi n ©X y 7 • 7 F bX $ Tf*fl!ffl L 30 

it t *<DW&mmm*m#& thx. &M<ommm 

[0 0 5 3] LfctfoT, g^fl^ti, El 1 2tC^fJ; 
: ?*#^tSS*7KUXflHBi:x g^7FbXlffBT' 

g^ff^aS^^'W«*iJ;t>Ws7 FUXUW8 
*33V>K^a&sa^7*-*1t«fc*^*j££ftS© 40 

[0 0 5 4] a*^flg«IBm£S ft 

fJ@atC = toT^5j#@©xU7 • 7 KUXSTffiffl-r 
Sfr («ISfn«\ 7FbX'|f^©ffiffl-r^ld--y h 

«x «^7 f bxiff $g© e y f &%>&xfm7jk#mm<Dtt ■ 
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#3 0 tT-y h (SB 1 5©xy 7 • 7 F bX) ©S^s7 F 

bxffi^s-ms-rscfctf-efrs. c©t#©*^ 

1 G Sft©JI££ftS^fl? 

[0055] ( 4 ) wm^Tr^mnm^-^m^ 
a 

014 (a) ~ (c) *#H8LT\ ttSS^Sl 

■©ffi^x-^a^atoi/vrii^i-So jkbs!** 
Mioo fijfflgg3 o o^es^s^ gsmt- 
zxtitzt; hoi ©fs^eiia? 

1 0 5£/rLTiBffi£$§$t-3£T©^xx>y h 1 o 
[0 0 5 6] — #3>hD-7 1 0 3BiSf^ 

A^-r^i:, m^m^<o9m(0 4\£y f c-r*^*, % 

*#BSLT\ ^7FbX'if$8©lf-y F 
SfcWjTfS. <li!T% 0 14 (a) T-;Sf ajjMt*§ 1 

i o i tfix-tiznitt-t&t, m^mmm® ro o o 

1 J frP>S*7 KbXlf *©tT-> Fg#2 t£-y FT**S 
C £ 5©T\ S^fg^© 5t"7Ht6t*7M 
O-TOOJ *^7FUX«ffli:LTJRt)(ilU S^x 
yhO^t'J 10 4tCfE1f-$tiTV^7FbX'lf$g©± 
(42 tT>y F^#H§LTSufe^7 KUXtt«fc-8rf 5 

7 Kuxiiiai^ffi-rs^sA^-rso -s?-r§7 f 

U^1WfcW5PaEl-««^t«, g^ff ^© 7 e-y F g© 

ts^Tossyis^os^ittBissEje-r*. -a 

•T§7 KUXlffflA^atft^W^Ktt. ^«(8©$ 
M^7t>^\ C©$g*, 7FUXlf^ C0 0 J ©x 
'J7 1 10 1 A©±T©S^? 1 0 2^f-?t 

ffi fij tcso't^r r*>j $n§o ccvitm 

• *7fl?j»*3jvr#. g^n? i o 2 %«u«r s 3 
o©m^^v^-fr, g, Bttmmicty' *7mm 

[0 0 5 7] $fc, ffil^.^ 3>ha-7l0 3Ali 

if i io2~i io 5*A*rsk, s^mienifB 

TO 0 1 0J A^^7F^X'|ftfS©e-y h&ffAZv 
bT*3bZCttffifr&<DTt. S^{I^©5 l£-y hg~8 
tr-y hi© 4 try F^S^FU'XW^SiiLTK^ttl 
U gax-y F©^^ey 1 0 4£feiS£ttTt^57FU' 
X««©±ffi4 tT<y F*#PILTBUgB^7 FbXlf$g 

a-rsr f uxit «3W§Fffi-r*«^ttt, g^m#© 9 

e <y F S ©g^r- ^ 1f $HKS^T , -5 7 F b 

xw«**-r«^T©*^iR?©^*ag%SH-rso 
c©if.g*> 7Fbxi«fSA' 5 ro i i o j ©x y 7 1 10 

2 A©^T©«^*? 1 0 2 ^g^7'-^'lf $S T 1 J tc 

s-5^r ir^-yj $n§ 0 raartc, 7Kux««^ n 

0 0 1 J ©x'J7 1 1 0 3 A, 7 FbXlf$B^ D" 1 1 0 
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1 J COx 'J 7 1 1 0 4 A x 7 F b*1f Witt r 1 1 1 0 J 
1 10 5 AOgSlf 1 0 2#«^r-#1i$B 

rij icg^r ^5, 

[0 0 5 8] gfc, 3>hD-7lO'3Al^ 

ft^i io6~i io 8%xi3-?zt. m^mmmm 

TO O l lj fre>S^7KU*1f?ficDt:-y f-gtf6t?-y 
H&$C£#^3<DT\ ^I^©5 l£-y hg-l 
0£-y hg©6fc:-y h^S^T K U7.1ffgt LT^D tt) 
U gxx<y V<D^f) 1 0 4fCf2tf.2ftT^37Fb 
7>-[t$gcD±fu6 bT -y hm H ILTlufeS^7 FbXlflS 

i:-i!cr§7Fux'(«fg*^ft-r^^s*«-ri>o - 
scr§7 Fuxitig^fti-^^tti, g^ft^© i 
i try haoaif-i'iiics-j^t, ^a-rs7F 

3o £©*£JH, 7FbXlf|g# ITO 1 1 1 1 0J Ox'J 
7 1 1 0 6 A, 7 FbXlffgtf I" 1 0 1 1 0 1 J) Ox 'J 
7 1 1 0 7 A, 7KUX1MW IT 1 11 1 0 0 J ©X'J 
7 110 8 AcDg^H^ 1 0 2 tf£5ST-*1*IH IT 1 J 

[0 0 5 9] ffia!Lfc.fc3Kf&flS<DJBffi 1 t a 

ti$T'%%o Sfc, e2S^nr<5iS«T-**iiiS© 
[0 0 6 0] UttWfctt, Sfic01Iffi&cffia©;*:t£&c 

Hffi*i£?itfca:3ii!a^8Hi oo^emlt, mm 
-tfma©«ako*saiy noi ^iialt, ma 

[0061] ift, mmmm 1 otta£>*K&ii 1 o 
o*. m*.t£. 5v7hv7m'W3ym<D&oiz'i^ 

THffi H01) £iIinbT, Afflffi • ii 

8¥ffigeD 5 -y X h >y -fM^ V 3 y*m 5 C £ T* Z 5 0 

[0062] mmvBM 4 ) mmmm 4 <Dtmmm 

19«*S£36S!**«l!fi!lT?a8S"r* C ttc^T, ftJSP 

[0063] ei 1 5«, ^mmm 4 (omm^mw 

4 0 O£ffl^fcS^>XrA©tt^ffi$0£^U HI— 

affiotfe^ni^^ffi^a^H 4 00^ ss 
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S£jj*SM 4 0 0 fctt&fcfllf&'rs **##fl& 
1f«, S/^7 FU7.1fil*5d;tfS^r-^1S$B%#t?^ 

^fl9#%ss®s*^*B4 0 0 ^«ie-r 5 0 

Oil, *^«fi8?n«, CCT?tt, ffj«l5 0 

[0 0 6 4] $fc, 83I£!£a%gB4 0 0©««tt, S 
*WK^S6©JgJi 1 Olt9IS!^»B 10 0t RltRTfe 
10 iia^7M0 1rt<O3yhD-7l03tt7 

[0 0 6 5] flPj»l$B 5 0 0 & 0^O^<s fig 

. $3!J$*£B4 0 OO&S^xx-y H01 ^5»»-r 
3g^xx-y H01 ©»*SK!B*A2JU ffiSi^a* 

.&B4 o o<DBffi^{*o+)--rxfecttf^^ij^-r§w 

0 1 fc, W«W5 0 1 T«tfc®ffi(D+»-^X*5 
cfctfM&ca-^VT, gg^xx-y H01 OSa^R? 

ax-y H01 O^t'J 1 0 4 KIBfrf * 7 FbXlflB 
20 5 0 2 i:, fi£3IS^Sl 4 0 0 lcW.ti*m&? 

% tz tiXDWms 0 3 fc, %«*TI/^. 
[0 0 6 6] W±0*fiKK45l/^T, (5) JpJ^SBStckS 
Bffi^tD-y-^Xfciy'ff^OfiMIi, (6) 7Kb 
XttlSIS^Cj;i,7FbXlf$8©^jaM©T\ * 

[0 0 6 7] ( 5 ) «£*ic J: SiBBS^*©-^^ Xfect 

01 6 (a) ~ (d) £#!$bT, fftUta^a 5 0 0 O^J 

^gP5 o i ic^^m^mm^mm4 o oosis^o-y- 
30 >rxfe<fct/jBtt©!pjs«iafe:ot^TSiwrSo «: 

CTttBiW%ffl*tfSfc«)t, Hi 6 (a) tc^-TJ: 
ttHSS^SSll 4 0 0 ftV 9fflOS/fa-?H 
3 0 1-1 3 0 9 ^ll*^b-itfc+^®t>c©iiSi: bT 

g^xx-y h 1 3 o i ommmm 1 o 5 

[0 0 6 8] 0 lti, ft-f, x-y¥ffiiOl 

« (0, 0) tc, *j»«iS5ooi:ia»»iH$nT^s 

lffl<Dg^XX-yh g^xr-y h 1 3 0 

40 1) ^#fi-rst©i:(S^bT, Ji^ (0, 0) V>Wf. 

ax-y h 3 o i fr%mmz>iik7fi3--v v<rm&m 

*Xt)t2>o CCrU, 016 (a) B. 
^XX-y h 1 3 0 1 <D±Wfc%7fi^-V hi 3 0 2* s # 
ffibTI/>5o 

[0 0 6 9] ^?tC, fU^g|5 5 0 1 14, h 1 3 

0 1 fr&A^bfciliam^cS'OVT, 016 (b) K 

^■r<k3tc, x-y¥ffi±ojss (k o) (Dum^m 

^xx-y h l 3 0 2^rSHBb, Wi^T, MW. (1> 0) 
h 1 3 0 2^6Rit§i^>y 
50 ett(g*A*-r« 8 CCT't4, 016 (a) T-^-TJ:3 
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Wts3.il -y h 1 3 0 2C0±fflJ{C^3.->v h 1 3 0 
[0 0 7 0] #IC, fij£355 0 1 (4, Sfaz7 F 1 3 

Q2i?%\tiLKM&ymfcm-3^x, eh 6 co t 
^-r^stc x-y¥ffi±©B« (2, o) oimicm 

j^xx-y h l 3 0 3*EBU igc^T, ffiH (2, 0) 
©g^xx-y h 1 3 0 3A^P»f SS^-'V hCOM 
t&VmZ AttTZo CUVii, Ell 6 (a) T'OktZo 
K, g^xx>y H 3 0 3 ©^WfC^XX >y F 1 3 0 
4, ±«lta*a-y hi 3 0 6, feBfcBSaxy F 10 
1 3 0 8*«#ftLTI/^o 

[0071] . atj Lfca$sm^ca^^T, . x - 
y¥m±<Dm^?%mwco{mizm7n3.=.y f*ebl 

T, BBWKBS#Bfr5»»rSB*ax.;/ Ftf#£ 

[0 0 7 2] »10<fc-5fCLTBIl 6 (d) tc^f4? 
K» Hffi£8l$-f 5£T©giSax >y F l 3 0 1 ~ 1 3 

0 9*x-y¥ffi±tffiH-T5iit^T'#, cntcfco 
T, ffi^SS^B4 0 0©fflffi©+^Xfc4-t>B«tf 

f#££ti3 0 20 

[0 0 7 3] El 1 714, it32ELfc$&II£|p|fii£, 01 5 
ItffiiSS^i 4 0 0 ©tifaz y^, x 
- y¥E±©JKI£gj&LTEfiLfc £>©?&&<> 

[0074] (6) TFUTsmmmmgMc&zTvisTs 

7 F bXtlf$fiIS£gfl 5 0 2 14, *J£ft 5 0 1 &tt9!> 
«^SB 4 0 0 ©BffiCIMXfe.fctflfrK £ LT, &g 

F©x-y¥ffi±fci3tt3I£*i*A?t|-f 
EI 18 (a) Kyfst^b^ l£93!£a%£fl 4 0 0 ©B 
1Bfcj1«-r««/jN©)e»UW*fi«Biii 1 5 0 1 £: LT 30 

[0 0 7 5] ^fC, Hfig©Jgfi 1 ©0 1 1 (a) ~ 
(d) TKSLft»S*fflt>T, COfiSBiBl 5 0 1 

SrftfiJLT, Ell 8 (b) fcaVTJ^fc, SglOiiJ7 
•7FI/7 1 5 0 2-1 5 0 5«SU #9JL 

ttWffi (f X'J7) ftOSiSRf 1 0 2Ofttf 

1 ffltc ft % $ T* n HOtfiMSfcfT oTSnOx >J 7 • 
7FU3.*<WSCi:fc:<fc»K gftWCSlOi'JT 
• 7FW5»SnOi'J7 ■ 7 FUXfcBSfcft^fc 

K -y h ©aiT&B^B? 1 0 2 ©7 F bX'ISffi^^^-T 40 

[0 0 7 6] 7Kl/*1»fBt&5£a5 5 0.2(i, iTOSi 
^?1 0 2©7KUXW«^»S5i:, ffi££J£^BB 
4 0 0©&g*xx-y F 1 0 1 (D3y|-D-7 1 0 3* 
:»LT, #Ba*axy F 1 0 1 '©**'J 1 0 4^^T 
57FUvMft$B*£iMLT, SSttS-fr*. 

[0 0 7 7]ftfe, 7FUX«ff8K£SS5 0 2fr6&B 
?^xx -y F 1 0 1 ^©Z FU-Xlf$S©gjM(4, fl!lxJ4", 
HjfiBfK:&&fri;ii>£BjSaxy F 1 0 1 £H*f©fSSiJ 

ax-y F • 7 FUX) *B£LT*5t. 50 
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c©nsu#^*ffltvr^ax>y f 1 o 1 m 

MrfS7KU*ffi«%£25-r*J:3fcLTfcfi<, £3 
-I/H4, 0 1 T&g*xx >y F 1 0 1 frP>jli3tf 

B*A*"*-*BK, M»Lfcx-y¥iE±©*B*, & 
S^xx-y F 1 0 1 *#£-f 3fcJ6©<5©fSSiJ##£ L 
T, #g^xx-y F 1 0 1 <Dny|>D-7 1 0 3^\il5£P 
LTfct, e©x-y I Pffi±©ffi1f£Ji^T, S^xx 
-y F 1 0 1 £1#£L, K3-r*7KUXflW8*£igLT 

[0 0 7 8] »#Ox-y¥ffi±OS«*fflf«»aT* 

a. wmmm%m%*&%.t &st^x 

x-y F 1 0 1 O^t'J 1 0 4fi<Dm%i£X*&&C®-£ 

r-z&tmc. s^ax >y f i o i ©s^tt • ra-tt* 

[0 0 7 9] CCf:T©^HJlTfi6fr&J:9£, 
S^B^l 0-2O7FUXtt«%i*^-rs«^ x'J 

7©#ai (4»»j) *»t)5iuT, mxmtcimoim 

"TSXU7 (Bffi±{*) ©tM'Xfc.ktfJKtttf, 2 2 "{@ 
(nttfi»T?*9. SMWBRnfcraiJB) ©B^SR^l 

0 2*, (2n) x (2n) ©v F «J y *Xff£E5!l£ 

[0 0 8 0] tC?>t)\ &3B£!&FgB4 0 0©Hffi 
(4, a— tf-tfiSfc^jSax-j/ F 1 0 1 *ffl*^t>-a: 
T«fiR-r«fci6, L&Bffi£{*tf, 2 2 "ffl (nt4S 

grrfco, ^siJiiiiSntiBicffli) <om*m?\ 02*, 

(2n) x (2 n) ©v F ij y **ttKE9JLfc8jSK 
ftSfcttBeft^. 

[0 0 8 1] -7j, BiSbfcJ:3lC«jj*axy F 1 0 1 
(4, 2 U m CmttBB) ©BjjsB?*, (2m) x (2 
m) ©vhUy**#teE5>JLfc«jS"T?fcSfci&, 
xa-y F l 0 l *-5MiJ (4»fJ) UT^< i:, fi&ftic 

1 ffi©S*^? 1 0 2 tcfiJ3i-r^o 

[0 0 8 2] L/c*^T, 7FUXlf^^g|55 0 2 
14, 0 1 A^ffi?I3ya^gB4 0 0©Hffi©+t- 

^xis^mm^xiiLr, &w2&mmi oo©s 
ffi t « a/jN©^««i^*{g*si® ® t l t &mt % 

BK, fiESBffiff, 2 2i f@ ( i (4M?S) ©B^axy F 
10 1*, (2 i) X (-21) OVh'J y 57>mc&&\ 

Lrzm&icKz&ofcmmtZo mmm* 

#m (4^fJ) LT^< t, M F 1 

0 1 icfiJSL, 1 ffl©B^a- y F 1 0 1 *#|ij (4tj- 
M) LtiKt, e^Wt;: l <@©g^«? l 0 2 fcPM 

[0 0 8 3] WAtf, Ell 9 (a)jc^-T 

5fflOifa- 7 H 6 0 1 ~ 1 6 0 5T« 
SftfcBB©.»fi\ BtBK^S|-r*«/jN©)e»BW*fi 
SiB^LTfiStfti:, Ell 9 (b) ©fiSffiiELl 
t^:^ 0 C©{g*JB®tc^LT^fJ (4^ 



(10) 

17 

fj) *»t)iiufc«*, mmmc 1 m®m*m? 1 o 2 

[0 0 8 4] LfctfoT, iKD^^^^tCti, 019 
(c) lC5cf<fca^ 2 21 ii (Cdm i =2) CDS 
^3. " 4 X 4 ©V h- U >y £ Xtf£K?iJ Lfc{g*J 

HffiL 2£I§£LT, Cl©{g*JiIiffiL 2£#fJLT, 12 
19 (d) tCzrct.t-M^ mi<DX.V7 -TFUT,*®; 
£U WPk ##JLfciSffi Of x<;7) rtcOg 

1 0 2 ©ISjtf 1 Bit: * 3 3; T* n 0©#»l£fT 
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(54) LIGHTING DEVICE AND EXTENDED DISPLAY DEVICE USING THIS DEVICE 
(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce the power loss. 
SOLUTION: A lighting device 10 consists of plural light emitting diodes 2 
connected in series, short-circuit circuits 3 provided for light emitting 
diodes 2 respectively, a constant current circuit 4 which fixes a flowing 
current, and a DC power source 5. Plural light emitting diodes 2 are 
connected in series to reduce the voltage applied to a current limiting 
circuit. Since the flowing current is fixed, the consumption in the current 
limiting circuit is reduced. The light emitting diode 2 is lit and extinguished 
by short-circuiting both ends of the light emitting diode. At the time of 
short-circuiting, the current flows to the short-circuit circuit side. In this 
case, the light emitting diode 2 becomes a high resistance by the property 
of a semiconductor. Therefore, the light emitting diode 2 is extinguished 
regardless of the existence of some resistance in the short-circuit 3. By 
using the constant current circuit 4. brightness of each tight emitting diode 
2 is kept constant. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The lighting device characterized by preparing the short circuit which short-circuits the both ends of the luminescence 
means concerned for every luminescence means of this, and performing an electric power supply according to a constant current 
source while connecting a luminescence means to a serial. 

[Claim 2] The lighting device characterized by having the luminescence means which carried out series connection, the short- 
circuiting means which it prepares [ short-circuiting means ] for every luminescence means of this, and short-circuits the both 
ends of the luminescence means concerned, the driving means which performs the short circuit of said short-circuiting means a 
specific period, and the constant current source which supplies a fixed current to said luminescence means. 
[Claim 3] Furthermore, the lighting device according to claim 2 characterized by having a short circuit period setting means to 
set up the period of the short circuit in said driving means. 

[Claim 4] By making two or more display units of the same configuration connect, it is the extended mold display which can 
extend a screen. Said display unit Two or more display devices arranged in the shape of a matrix, and the controller which 
controls the display condition of two or more of said display devices. The storage section for memorizing each address 
information of each display device in said screen, The signal transduction section for exchanging a signal between said controller 
and external device, or other display units, It has the power transfer section for supplying power to said two or more display 
devices, a controller, the storage section, and the signal transduction section. Said two or more display devices It is the 
configuration that series connection is carried out and the short circuit was formed in the both ends of each display device. Said 
power transfer section When two or more said display units are connected, it is a configuration with the current regulator circuit 
which keeps constant the current which connects with the power transfer section of said adjoining display unit electrically, and is 
supplied to said display device. Said signal transduction section is the configuration that an adjoining exchange of the signal 
transduction section of said display unit and a signal can be performed, when two or more said display units are connected. Each 
controller of two or more of said display units When two or more said display units are connected, said signal transduction 
section is minded. An adjoining exchange of the controller of other display units and a signal is performed. The extended mold 
display characterized by recognizing the location of the size of the screen which connected two or more said display units, and 
the self-unit in said screen, being based on the location of said self-unit, generating each address information of each display 
device in said screen, and making said storage section memorize. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the lighting device which devises circuitry and reduced power loss in more detail, 

and the extended mold display using this about the extended mold display which used a lighting device and this. 

[0002] 

[Description of the Prior Art] Drawing 20 is the circuit diagram showing an example of the conventional lighting device. This 
lighting device 30 is the configuration which carried out series connection of a light emitting diode 2, a switch 33, and the 
current-limiting resistance 34 to DC power supply 5. The relation of the power consumption (WP) of the forward voltage (Vf) of 
the current-limiting resistance 34 in this lighting device 30 (R) and light emitting diode 2, supply voltage (V), lighting current (II), 
and DC power supply 5 serves as V=I1 and R+VFWP=V-I1. 

[0003] For example, about the forward voltage of light emitting diode 2. if 2.5V and supply voltage are set to 12V and lighting 
current is set to 20mA, current-limiting resistance (R) will become R=(V-Vf)/I1 = (12-2.5) / 0.02= 475 ohms, it will be set to 
power consumption =1 2-0.02=240mW of power consumption =2.5-0.02= 50mW DC power supply 5 in power consumption = (12- 
2.5) and the 0.02= 1 90mW light emitting diode 2 in the current-limiting resistance 34 if each power consumption is calculated. 
[0004] 

[Problem(s) to be Solved by the Invention] As mentioned above, the power consumed with light emitting diode 2 is 50mW, on the 
other hand the power consumed by the current-limiting resistance 34 is 190mW. For this reason, a great portion of power 
became heat by the current-limiting resistance 34, and there was a trouble that power will be consumed vainly. This problem 
becomes large, so that light emitting diode 2 becomes plurality especially. Then, this invention is made in view of the above, and 
aims at offering the extended mold display using the low-power circuit and this which can lessen power loss. 
[0005] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the lighting device concerning claim 1 prepares 
the short circuit which short-circuits the both ends of the luminescence means concerned for every luminescence means of this, 
and performs an electric power supply according to a constant current source while it connects a luminescence means to a 
serial. 

[0006] Moreover, the lighting device concerning claim 2 is equipped with the luminescence means which carried out series 
connection, the short-circuiting means which it prepares [ short-circuiting means ] for every luminescence means of this, and 
short-circuits the both ends of the luminescence means concerned, the driving means which performs the short circuit of said 
short-circuiting means a specific period, and the constant current source which supplies a fixed current to said luminescence 
means. 

[0007] Moreover, the lighting device concerning claim 3 is further equipped with a short circuit period setting means to set up the 
period of the short circuit in said driving means, in the above-mentioned lighting device. 

[0008] The extended mold display concerning claim 4 is an extended mold display which can extend a screen by making two or 
more display units of the same configuration connect. Moreover, said display unit Two or more display devices arranged in the 
shape of a matrix, and the controller which controls the display condition of two or more of said display devices, The storage 
section for memorizing each address information of each display device in said screen, The signal transduction section for 
exchanging a signal between said controller and external device, or other display units. It has the power transfer section for 
supplying power to said two or more display devices, a controller, the storage section, and the signal transduction section. Said 
two or more display devices It is the configuration that series connection is carried out and the short circuit was formed in the 
both ends of each display device. Said power transfer section When two or more said display units are connected, it is a 
configuration with the current regulator circuit which keeps constant the current which connects with the power transfer section 
of said adjoining display unit electrically, and is supplied to said display device. Said signal transduction section is the 
configuration that an adjoining exchange of the signal transduction section of said display unit and a signal can be performed, 
when two or more said display units are connected. Each controller of two or more of said display units When two or more said 
display units are connected, said signal transduction section is minded. An adjoining exchange of the controller of other display 
units and a signal is performed. The location of the size of the screen which connected two or more said display units, and the 
self-unit in said screen is recognized, it is based on the location of said self-unit, each address information of each display 
device in said screen is generated, and said storage section is made to memorize. 
[0009] 

[Embodiment of the Invention] Hereafter, it explains to a detail, referring to a drawing per this invention. In addition, this invention 
is not limited by the gestalt of this operation. 

[0010] (Gestalt 1 of operation) Drawing 1 is the circuit diagram showing the lighting device concerning the gestalt 1 of 
implementation of this invention, two or more light emitting diodes 2 which carried out series connection of this lighting device 
10, and this light emitting diode 2 — it consists of a short circuit 3 which boiled, respectively and was prepared, a current 
regulator circuit 4 which makes regularity the flowing current, and DC power supply 5. Thus, by connecting light emitting diode 2 
to two or more serials, the electrical potential difference concerning a current-limiting circuit can be pressed down low. 
Moreover, since the current which is flowing is fixed, consumption in a current-limiting circuit decreases as a result. 
[0011] Lighting putting out lights of light emitting diode 2 is performed by short-circuiting the both ends of light emitting diode 2 
using a short circuit 3. When short-circuiting a short circuit 3, a current flows to a short circuit side. In this case, on the property 
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of a semi-conductor, since it becomes lower than forward voltage and it becomes impossible for an electron to exceed a plane of 
composition, light emitting diode 2 serves as high resistance. For this reason, even if a short circuit 3 has a certain amount of 
resistance, light emitting diode 2 puts out the light. By using a current regulator circuit 4, the brightness of each light emitting 
diode 2 can be kept constant. When performing current limiting by resistance temporarily, by ON/OFF of light emitting diode 2. 
fluctuation of an electrical potential difference will occur, and a current will not be able to be kept constant, but the brightness of 
light emitting diode 2 will become unstable. However, if a current regulator circuit 4 is used, since the current which flows to 
each light emitting diode 2 will become fixed, brightness can be kept constant. In addition, very much but, making a high current 
regularity can be easily carried out, if it is several 10 - about 100mA of numbers. 

[0012] The brightness of light emitting diode 2 can be changed by performing ON/OFF of a short circuit 3 continuously. 
Moreover, even if it is the case (short circuit of a short circuit 3) where all the light emitting diodes 2 have gone out, in order for 
a current to flow and to cause power loss, in starting, it turns off DC power supply 5. According to the above lighting device 10, 
since the power loss in a current-limiting circuit can be decreased, power consumption decreases. 
[0013] (Gestalt 2 of operation) Drawing 2 is the circuit diagram showing the lighting device concerning the gestalt 2 of 
implementation of this invention. The lighting device 20 of the gestalt 2 of this operation materializes the lighting device 10 of the 
gestalt 1 of operation further, and is equivalent to the subordinate concept of the lighting device 10 of the gestalt 1 of operation, 
two or more light emitting diodes 2 which carried out series connection of this lighting device 10, and this light emitting diode 2 - 
- it consists of the short circuit 23 which boiled, respectively and was prepared, the good transformation oscillator 24 which 
carries out ON/OFF of the short circuit 23 continuously, the brightness data setting section 25 which sends out brightness data 
to the good transformation oscillator 24, a current regulator circuit 4 which makes regularity the flowing current, a control 
section 5 which control the brightness of the whole equipment, and DC power supply (an illustration abbreviation). A relay and a 
solid state switch constitute a short circuit 23. Moreover, a control section 5 does not pass a current, when not making light 
emitting diode 2 turn on. 

[0014] Thus, by connecting light emitting diode 2 to two or more serials, the electrical potential difference concerning a current- 
limiting circuit can be pressed down low. Moreover, since the current which is flowing is fixed, consumption in a current-limiting 
circuit decreases as a result. Lighting putting out lights of light emitting diode 2 is performed by short-circuiting the both ends of 
light emitting diode 2 using a short circuit 23. The short circuit period of ON/OFF becomes settled with the dispatch frequency 
of the good transformation oscillator 24. The brightness of light emitting diode 2 becomes high, so that short circuit duration is 
short. A dispatch output is set up in said brightness data setting section 25 as brightness data. A setup of the brightness data 
setting section 25 inputs brightness data from the exterior, and is performed based on the brightness data. Moreover, you may 
make it set up manually using a switch etc. When short-circuiting a short circuit 23, a current flows to a short circuit side. 
Moreover, the brightness of each light emitting diode 2 can be kept constant by using a current regulator circuit 4. According to 
the above lighting device 20, since the power loss in a current-limiting circuit can be decreased, power consumption decreases. 
[0015] Moreover, the above-mentioned lighting device 20 is building in integrated circuits, such as ASIC (Application Specific IC), 
and can reduce power consumption and a manufacturing cost 

[0016] (Gestalt 3 of operation) The display system of the gestalt 3 of this operation is constituted using the above-mentioned 
lighting device, the control unit 300 which supplies the power source 200 which supplies power to the extensible extended mold 
display 100 arid the extended mold display 100 of a screen, and a status signal including the indicative-data information which 
shows display address information and the contents of a display to an extended mold display 100 by drawing 3 showing the 
outline block diagram of the display system which used the extended mold display 100 of the gestalt 3 of operation, and making 
two or more display units 101 of the same configuration connect — since — it is constituted. In addition, although a power 
source 200 is described as an isolated system, direct continuation may be carried out to the usual home power source (100V) 
here. Moreover, you may make it supply power through a control unit 300. 

[0017] (a) of drawing 4 and (b) show the outline block diagram of the display unit 101 of the extended mold display 100, and, as 
for the side front of the display unit 101, and this drawing (b), this drawing (a) shows the background of the display unit 101. Two 
or more display devices 102 by which the display unit 101 was arranged in the shape of a matrix, The controller 103 which 
controls the display condition of two or more display devices 102, The memory 104 for memorizing each address information of 
each display device 102 in the screen which connected two or more display units 101, and constituted them (storage section). 
The signal transduction section 105 for exchanging a signal between a controller 103, a control unit 300. or other display devices 
102. The power transfer section 106 for supplying power to two or more display devices 102, controllers 103. memory 104, and 
signal transduction sections 105 and ** are arranged. 

[0018] In addition, although drawing 3 and drawing 4 show the example which has arranged 4x4 display devices (16 pieces) 102 in 
the display unit 101 in order to simplify explanation Not the thing limited to this but the display unit 101 shall raise the degree of 
integration of a display device 102 if needed in fact that what is necessary is just the configuration of having arranged the 22m 
piece (m being an integer) display device in the shape of [ of x (2m) (2m) ] a matrix. Moreover, one display device 102 is 
equivalent to 1 pixel, three light emitting diodes R, G, and B are arranged inside the display device 102, and it is the configuration 
that three colors of R (red). G (green), and B (blue) can perform color display. 

[0019] Moreover, when the power transfer section 106 connects two or more display units 101, the four power transfer sections 
106 are arranged in each center position a top, the bottom, left-hand side, and on the right-hand side of the display unit 101 like 
illustration so that power transfer section 106 comrades of the adjoining display unit 101 may be connected electrically. 
Moreover, when the configuration of a convex type [ section / 106 / upper / the right-hand side power transfer section 106 
and / power transfer ], the left-hand side power transfer section 106, and the lower power transfer section 106 are constituted 
by the concave configuration and the display unit 101 is connected, it is the structure where a convex type and a concave fit in 
here. Therefore, if the power transfer section 106 of any one display unit 101 is connected to the external power source 200 
(refer to drawing 3 ) among the connected display units 101, power will be supplied to other display units 101 through the display 
unit 101 linked to the external power source 200. 

[0020] The four signal transduction sections 105 are arranged in the top, the bottom, left-hand side, and right-hand side of the 
display unit 101 like illustration so that the signal transduction section 105 can perform an adjoining exchange of the signal 
transduction section 105 of the display unit 101, and a signal, when two or more display units 101 are connected. However, in 
consideration of the safety in the case of having rotated and arranged the display unit 101. the signal transduction section 105 
shall be formed in the location shifted from the core of the display unit 101. 

[0021] The signal transduction section 105 consists of an infrared port (infrared means of communications), and signal 
transduction section 105 comrades transmit [ moreover, ] and receive a signal in non-contact and both directions. 
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[0022] Drawing 5 is a plugging chart inside the display unit 101. Inside, power-source line 106a from the power transfer section 
106 and signal-line 105a from the signal transduction section 105 are wired. Signal-line 105a is connected to the controller 103. 
Moreover, memory 104 is connected to the controller 103. A controller 103 controls ON/OFF of a current regulator circuit 108. 
[0023] In order to carry out the electric power supply of the power-source line 106a to each light emitting diodes R. G, and B 
which constitute a display device 102, respectively, it branches to three. The current regulator circuit 108 is established in 
branched each power-source line 106a, respectively. A current is uniformly held by this current regulator circuit 108. Moreover, 
light emitting diodes R, G, and B are wired by the serial, respectively. The lighting device 107 is formed in juxtaposition at each 
light emitting diodes R. G, and B. respectively. ON/OFF of a lighting device 107 is controlled by the controller 103. 
[0024] Drawing 6 is the concrete explanatory view of a lighting device 107. The lighting device 107 consists of short circuit 107a 
constituted from a relay, a solid state switch, etc., good transformation transmitter 107b which carries out ON/OFF of the short 
circuit 107a continuously, and brightness data input section 107c which sends out brightness data to a good transformation 
oscillator. Brightness data input section 107c obtains brightness data from a controller 103. Moreover, a controller 103 is 
controlled not to pass a current, when the display device 102 is not on. 

[0025] Thus, the electrical potential difference concerning a current-limiting circuit can be low pressed down by connecting light 
emitting diodes R. G, and B to a serial, respectively. Moreover, since the current which flows according to an operation of a 
current regulator circuit 108 is fixed, consumption in a current-limiting circuit decreases as a result Lighting putting out lights of 
light emitting diodes R, G, and B is performed by short-circuiting the both ends of light emitting diodes R, G, and B using short 
circuit 107a. The short circuit period of ON/OFF becomes settled with the dispatch frequency of good transformation oscillator 
107b. The brightness of light emitting diodes R. G, and B becomes high, so that short circuit duration is short. A dispatch 
frequency is set up in said brightness data setting section as brightness data. When short-circuiting short circuit 107a, a current 
flows to a short circuit side. Moreover, the brightness of each light emitting diode can be kept constant by using a current 
regulator circuit. As mentioned above, the power loss of the display unit 101 can be decreased. 

[0026] In addition, when two or more display units 101 are connected, it performs an adjoining exchange of the controller 103 of 
other display units 101. and a signal through the signal transduction section 105, and recognizes the location of the size of the 
screen which connected two or more display units 101, and the self-unit in a screen, and a controller 103 is based on the 
location of a self-unit, generates each address information of each display device 102 in a screen, and memory 104 is made to 
memorize it. 

[0027] In the above configuration, the actuation is explained in order of image data display processing of the modification 
approach of of the screen size and resolution using (1) display unit, setting processing of the address information by (2) 
controllers, the DS of (3) status signals, and (4) escape mold indicating equipment. 

[0028] (1) Explain modification of the screen size at the time of using four display units 101, and resolution with reference to 
modification approach drawing 7 (a) of the screen size and resolution using a display unit, and (b). As shown in this drawing (a), 
when one display unit 101 has 256 display devices 102, it can express as the screen of 256 dots (pixel) in one display unit 101. In 
addition, it expresses with one light emitting diode in which a display device 102 is shown by O mark here. 

[0029] The four signal transduction sections 105 (infrared port) are arranged in the location shifted from the core of the display 
unit 101 of a top. the bottom, left-hand side, and right-hand side at this display unit 101, respectively. Therefore, four directions 
will exist in the structure of the display unit 101. By this, a controller 103 can always recognize correctly the location (namely, 
coordinate) of each display device 102 on the display unit 101. 

[0030] When expanding a screen size using these four display units 101 of 256 dots, a user can warn to come to the location 
where the signal transduction section 105 of each display unit 101 counters, can only do fitting of the power transfer section 106 
of display unit 101 adjoining comrades, and can assemble a screen easily. In addition, although only connection of the power 
transfer section 106 of the display unit 101 is shown in order to carry out easy [ of the explanation ] here, in consideration of the 
connection resilience between the display units 101. and the reinforcement of the whole screen, a case shall be prepared if 
needed in fact. 

[0031] Moreover, since the signal transduction section 105 consists of bidirectional infrared ports, it is not necessary to make it 
counter simply as mentioned above, to only arrange, and to make connection of a signal line etc. between each display unit 101, 
an assembly activity can be done easily, and it is convenient. 

[0032] Moreover, since the display unit 101 is the same configuration altogether, it can arrange the display unit 101 freely. 
Therefore, even if it changes, it is convenient, and an assembly is easy. 

[0033] For example, as shown in drawing 8 (a), when displaying the image (here alphabetic character "**") currently displayed on 
the screen which consisted of one display unit 101 on the screen constituted from four display units 101. it can display by one 4 
times the resolution [ one 4 times the magnitude of this, and ] of this. Similarly, as shown in drawing 8 (b). in the example which 
combined 16 display units 101, it can display by one 16 times the resolution [ one 16 times the magnitude of this, and ] of this. 
However, in the image data transmitted by the conventional scanning-line method, since resolution and the number of scanning 
lines are decided, even if it enlarges size of a screen and increases resolution (the number of display devices), the image display 
of the high resolution which used the expanded screen is impossible. Therefore, in order to solve this problem, image data display 
processing of setting processing of the address information by (2) controllers mentioned later, the DS of (3) status signals, and 
(4) escape mold indicating equipment is performed. 

[0034] When displaying simply the image (alphabetic character "**") currently displayed on the screen of size as shown in 
drawing 9 (a) on the other hand on the screen of 1 /4 size, as it is shown in drawing 9 (b), it becomes the image by which 
trimming was carried out. As shown in drawing 9 (c), in order to display this as an image which was combined and was reduced to 
the size (or resolution of a screen) of a screen, it is necessary to combine with the size of a screen and to drop the resolution of 
image data. Therefore, in order to solve this problem, image data display processing of setting processing of the address 
information by (2) controllers mentioned later, the DS of (3) status signals, and (4) escape mold indicating equipment is 
performed. 

[0035] (2) If a power source 200 is connected to any one power transfer section 106 of the display unit 101 after making the 
display unit 101 connect as the address information by the controller carried out the setting processing above-mentioned and 
assembling the screen of desired size, the controller 103 of the display unit 101 which connected the power source 200 will 
output the initiation command of setting processing of address information to other display units 101 through the signal 
transduction section 105. 

[0036] If an initiation command is inputted, the controller 103 of all the display units 101 that constitute a screen will perform an 
adjoining exchange of the controller 103 of other display units 101, and a signal, will distinguish how many display units exist in 
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the right-hand side of a self-unit, left-hand side, a top, and the bottom, respectively, and will recognize the location of the size of 
a screen, and the self-unit in a screen. 

[0037] As shown in drawing 10 (a), the screen specifically consists of arrangement of four display units 101A-101D. When the 
power source 200 is connected to display unit 101 D, display unit 101from controller 103 of display unit 101D A, As opposed to 
the display unit in which an initiation command is outputted to 101 B and 101C, next each display unit adjoins the right-hand side 
of a self-unit Notify how many display units exist in the left-hand side of a self-unit, and the left-hand side of a self-unit is 
received similarly. It notifies how many display units exist in the right-hand side of a self-unit, notifies how many display units 
exist in the self-unit bottom to a self-unit top, and notifies how many display units exist in the self-unit bottom to the self-unit 
bottom. 

[0038] Therefore, it recognizes that it turns out that only 101 A exists in left-hand side (namely, "one piece"). 101 B adds a self- 
unit, and the screen of a longitudinal direction consists of two display units here by notifying "zero piece" to left-hand side from 
101Ato101B. 

[0039] moreover, the thing which only 101 D exists at the bottom in response to the notice of the purport which turns "zero- 
piece" existence of the 101B down from 101D (namely, "one piece") — understanding — a self-unit — in addition, it recognizes 
that the screen of the vertical direction consists of two display units. Therefore. 101B can recognize the location of the self-unit 
in a screen while being able to recognize the size of a screen from the number of the display units of a longitudinal direction and 
the vertical direction. 

[0040] Other display units of 1 01 A, 101 C, and 101D can recognize the size of a screen, and the location of a self-unit similarly. 
[0041] In addition, as shown in drawing 10 (b), also when a screen is constituted using 16 display units 101A-101Q, each display 
unit can recognize the size of a screen, and the location of a self-unit in the same procedure. However, when the. display unit 
which adjoins all a top. the bottoms, the left-hand side, and right-hand side exists, after inputting information from other display 
units, it becomes possible to begin and to notify information to other display units. For example, after inputting "zero notice" into 
the bottom from 101C in the case of 101H. "one piece" can be notified to the bottom to 101L 

[0042] Thus, each controller 103 which has recognized the size of a screen and the location of a self^unit is the approach shown 
in drawing 1 1 (a) - (d). and sets up each address information of each display device which the self-unit in a screen manages. 
[0043] Drawing 1 1 (a) shows the whole screen with which two or more display units 101 were made to connect, and shows the 
condition of having recognized the whole screen as one area (if it putting in another way one pixel), in this case, the number of 
fractionation of a screen — "0" — it is — a display — the number of bits required for the address for resolution (if it to put in 
another way the number of area : resolution) to pinpoint "1" and this area is set to "0" (namely, since it is the only area). 
[0044] When setting up address information, first, the screen of drawing 1 1 (a) is quadrisected as shown in drawing 1 1 (b). it is 
made to correspond to each location of the divided screen (area a-d), and the 1st 2-bit area address of "00". "01", "10". and 
"11" is given, in this case, the number of fractionation of a screen — "l" — it is — a display — the number of bits required for 
the address for resolution (if it to put in another way the number of area) to pinpoint "4" and this area is set to "2." 
[0045] Next, 1/4 screen (area a-d) specified by the 1st area address is quadrisected further, it is made to correspond to each 
location of the divided screen, and the 2nd 2-bit area address of "00". "01", "10". and "11" is given. For example, if Area a is 
quadrisected further and the 2nd area address is given, as shown in drawing 11 (c), using the 1st area address and the 2nd area 
address. Area e can be pinpointed by "0000", Area f can be pinpointed by "0001". Area g can be pinpointed by "0010". and Area 
h can be pinpointed by "001 1." in this case, the number of fractionation of a screen — "2" — it is — a display — the number of 
bits required for the address for resolution (if it to put in another way the number of area) to pinpoint "16" and this area is set to 
"4." 

[0046] Then, 1/8 screen specified by the 2nd area address is quadrisected further, it is made to correspond to each location of 
the divided screen, and the 3rd 2-bit area address of "00". ''01", "10", and "11" is given. For example. 1/16 screen shown in 
Area i can be specified by "010101." in this case, the number of fractionation of a screen — "3" — it is — a display — the 
number of bits required for the address for resolution (if it to put in another way the number of area) to pinpoint "64" and this 
area is set to "6." 

[0047] Henceforth, the address information of each display device 1 02 is set up by performing n division processings and giving 
the n-th area address in the train of the bit which finally arranged the n-th area address in order from the 1st area address until 
the number of the display devices 102 in the divided screen (namely, area) becomes one piece. 

[0048] In addition, with the gestalt 1 of operation, since the display unit 101 is the configuration of having arranged the 22m piece 
(m being an integer) display device in the shape of [ of x (2m) (2m) ] a matrix, if the display unit 101 is divided (quadrisection), 
finally one display device 102 will be reached. 

[0049] Thus, even if it is the screen which was made to connect the display unit 101 of the number of sheets of arbitration, and 
was constituted by setting up address information, the location (address information) of each display device 102 can be 
pinpointed. 

[0050] moreover, in the memory 104 of each display unit 101 which constitutes a screen Since the address information of each 
display device 102 is memorized as a train of the bit which arranged the n-th area address in order from the 1st area address set 
up based on the number of fractionation from the whole screen the display corresponding to that number of fractionation what 
[ the ] position specified by specifying whether it is used from the 1st area address to the area address of what [ the ] position - 
- the extended mold display 100 can be used now as a screen which has resolution (resolution), the display when using even the 
n-th area address, when putting in another way — the extended mold display 100 can be used in the resolution of arbitration by 
making resolution into the degree of maximal solution image. 

[0051] In addition, although it is also possible to perform setting processing of the above-mentioned address information to a 
power up each time Unless modification of a screen size and exchange of a display unit are performed fundamentally, the same 
address information Since it is usable. After a setup of address information, only the connection condition of the display unit 101 
that each controller 103 adjoins shall be managed, and the controller 103 which detected change shall output the initiation 
command of setting processing of address information to a connection condition to other display units. 

[0052] (3) Explain the DS of the status signal outputted from a control device 300 with reference to the DS next drawing 12 , and 
drawing 13 of a status signal. As setting processing of the address information by two controllers explained, to the extended mold 
display 100 address information Since it is set up as a train of the bit which arranged the n-th area address in order from the 1st 
area address set up based on the number of fractionation from the whole screen the display corresponding to that number of 
fractionation what [ the ] position specified by specifying whether it is used from the 1 st area address to the area address of 
what [ the ] position — the extended mold display 100 can be used as a screen which has resolution (resolution), the display 



http://www4jpdljnpit.gojp/cgi~bin/tran_web_cgLejje 



2007/06/07 



JP.11-288252.A [DETAILED DESCRIPTION] 



5/7 ^— V 



when using even the n~th area address, when putting in another way — the extended mold display 100 can be used in the 
resolution of arbitration by making resolution into the degree of maximal solution image. 

[0053] therefore, a status signal is shown in drawing 12 — as — a display — the display which specifies resolution — resolution 
— it considers as the structure of having information, the display address information which specifies a display device, and the 
indicative-data information which shows the contents of a display of the display device specified by display address information, 
clear from this DS — as — a status signal — a display — resolution — since it consists of transmitting destination information 
specified by information and display address information and indicative-data information which is a command to that transmitting 
destination, even if it distributes through the path of arbitration by packet communication, the indicative data applicable to the 
display device 102 of the transmitting destination certainly made into the purpose can be sent. 

[0054] a display — resolution — the display specified using information — it is determined whether resolution correspond with 
the number of fractionation, as mentioned above, and to use it to the area address of what [ the ] position with a number of 
fractionation (bit length which will be used in address information if it puts in another way), drawing 13 — a number of 
fractionation and a' display — resolving power — the bit length of information and display address information, and a display — 
the correspondence relation of resolving power — being shown — a 4-bit display — resolving power — it is information and bit 
length can respond to 30 bits (15th area address) display address information, the display at this time — since resolution is 1G 
(G), it can respond to the demand of the high resolution current is assumed to be enough. 

[0055] (4) Explain image data display processing of an extended mold indicating equipment with reference to image data display 
processing of an extended mold indicating equipment, next drawing 14 (a) - (c). The extended mold indicating equipment 100 will 
transmit a status signal to all the display units 101 that constitute a screen through the signal transduction section 105 of each 
display unit 101, if a status signal (image data) is inputted from a control device 300. 

[0056] On the other hand, each controller 103 will judge the bit length of display address information with reference to 4 bits 
(namely, a display resolving power information) of the head of a status signal, if a status signal is inputted, supposing the status 
signal 1 101 shown by drawing 14 (a) is inputted here — a display — resolving power — since information "0001" shows that the 
bit length of display address information is 2 bits. "00" is taken out as display address information with the 5th bit of a status 
signal, and it judges whether with reference to 2 bits of high orders of the address information memorized by the memory 104 of 
a self-unit, said display address information and address information in agreement exist. [ bit / 6th ] When address information in 
agreement exists, based on the bit [ 7th ] indicative-data information on a status signal, the display condition of all display 
devices of having the corresponding address information is changed. On the other hand, a display condition is not changed when 
address information in agreement does not exist. Consequently, all the display devices 102 of area 1 101 A of "00" "are turned 
on" on for address information based on indicative-data information "1." In addition, although it is the expression of one color 
and the on-off control of a display condition is shown in order to simplify explanation here, on-off control and brilliance-control 
control are performed according to an individual for three light emitting diodes R, G, and B which constitute a display device 102, 
and, of course, color display is performed. 

[0057] moreover — for example, — if a controller 103 inputs status signals 1 102-1 105 — a display — resolving power — since 
information "0010" shows that the bit length of display address information is 4 bits, 5th bit - 8th bit 4 bits of a status signal are 
taken out as display address information, and it judges whether with reference to 4 bits of high orders of the address information 
memorized by the memory 104 of a self-unit, said display address information and address information in agreement exist. When 
address information in agreement exists, based on the bit [ 9th ] indicative-data information on a status signal, the display 
condition of all display devices of having the corresponding address information is changed. Consequently, all the display devices 
102 of area 1 102A of "01 10" "are turned on" on for address information based on indicative-data information "1." Similarly, area 
1103A of "1001" and address information are based on area 1104A of "1 101" by the display device 102 of area 1105A of 
"1110", address information is based on indicative-data information "l", and address information "is turned on" on. 
[0058] moreover — for example, — if a controller 103 inputs status signals 1 106-1 108 — a display — resolving power — since 
information "001 1" shows that the bit length of display address information is 6 bits, 5th bit - 10th bit 6 bits of a status signal 
are taken out as display address information, and it judges whether with" reference to 6 bits of high orders of the address 
information memorized by the memory 104 of a self-unit, said display address information and address information in agreement 
exist. When address information in agreement exists, based on the bit [ 11th ] indicative-data information on a status signal, the 
display condition of all display devices of having the corresponding address information is changed. Consequently, area 1 106A of 
"01 1 1 10" and address information are based on area 1 107A of "101 101" by the display device 102 of area 1 108A of "1 1 1 100", 
address information is based on indicative-data information "1", and address information "is turned on" on. 

[0059] As mentioned above, according to the gestalt 1 of operation, a user can change the size of a screen freely and easily, and 
the display system using the extended mold display and extended mold display which can fluctuate resolution according to the 
size of a screen can be offered. Moreover, the display system using the extended mold display and extended mold display which 
can display the image data transmitted regardless of the size of a screen can be offered. 

[0060] The extended mold indicating equipment 100 which extended the screen can be arranged in the magnitude of a request on 
an indoor wall surface, and, specifically, it can be used for it as a flat TV. Under the present circumstances, since a user can 
purchase the display unit 101 of desired number of sheets and can assemble the screen of desired magnitude freely, he can 
realize the big screen and high resolution combined with the magnitude of the room. 

[0061] Moreover, by applying the extended mold display 100 of the gestalt 1 of operation to equipment with a small screen like 
for example, a laptop type personal computer, a screen (display unit 101) can be added if needed, and the laptop type personal 
computer of a big screen and high resolution can be obtained. Moreover, since it decomposes into compact size and can carry on 
the occasion of migration, it is convenient. 

[0062] (Gestalt 4 of operation) It replaces with setting up the address information of each display device by the extended mold 
display side, a control unit generates address information, and the storage section of an extended mold display is made to 
memorize the display system using the extended mold display of the gestalt 4 of operation. 

[0063] while drawing 15 supplies power to the extensible extended mold display 400 and the extended mold display 400 of a 
screen by showing the outline block diagram of the display system which used the extended mold display 400 of the gestalt 4 of 
operation, and making two or more display units 101 of the same configuration connect — a display — resolving power — the 
control unit 500 which supplies a status signal including information, display address information, and indicative-data information 
to the extended mold display 400 — since — it is constituted. In addition, although the control unit 500 has played a role of a 
power source, direct continuation of the extended mold display 400 may be carried out to a home power source, and power may 
be supplied here, for example. 
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when using even the n-th area address, when putting in another way — the extended mold display 100 can be used in the 
resolution of arbitration by making resolution into the degree of maximal solution image. 

[0053] therefore, a status signal is shown in drawing 12 — as — a display — the display which specifies resolution — resolution 
— it considers as the structure of having information, the display address information which specifies a display device, and the 
indicative-data information which shows the contents of a display of the display device specified by display address information, 
clear from this DS — as — a status signal — a display — resolution — since it consists of transmitting destination information 
specified by information and display address information and indicative-data information which is a command to that transmitting 
destination, even if it distributes through the path of arbitration by packet communication, the indicative data applicable to the 
display device 102 of the transmitting destination certainly made into the purpose can be sent. 

[0054] a display — resolution — the display specified using information — it is determined whether resolution correspond with 
the number of fractionation, as mentioned above, and to use it to the area address of what [ the ] position with a number of 
fractionation (bit length which will be used in address information if it puts in another way), drawing 13 — a number of 
fractionation and a display — resolving power — the bit length of information and display address information, and a display — 
the correspondence relation of resolving power — being shown — a 4-bit display — resolving power — it is information and bit 
length can respond to 30 bits (15th area address) display address information, the display at this time — since resolution is 1G 
(G), it can respond to the demand of the high resolution current is assumed to be enough. 

[0055] (4) Explain image data display processing of an extended mold indicating equipment with reference to image data display 
processing of an extended mold indicating equipment next drawing 14 (a) - (c). The extended mold indicating equipment 100 will 
transmit a status signal to all the display units 101 that constitute a screen through the signal transduction section 105 of each 
display unit 101, if a status signal (image data) is inputted from a control device 300. 

[0056] On the other hand, each controller 103 will judge the bit length of display address information with reference to 4 bits 
(namely, a display resolving power information) of the head of a status signal, if a status signal is inputted, supposing the status 
signal 1101 shown by drawing 14 (a) is inputted here — a display — resolving power — since information "0001 " shows that the 
bit length of display address information is 2 bits. "00" is taken out as display address information with the 5th bit of a status 
signal, and it judges whether with reference to 2 bits of high orders of the address information memorized by the memory 104 of 
a self-unit, said display address information and address information in agreement exist. [ bit / 6th ] When address information in 
agreement exists, based on the bit [ 7th ] indicative-data information on a status signal, the display condition of all display 
devices of having the corresponding address information is changed. On the other hand, a display condition is not changed when 
address information in agreement does not exist. Consequently, all the display devices 102 of area 1 101 A of "00" "are turned 
on" on for address information based on indicative-data information "1." In addition, although it is the expression of one color 
and the on-off control of a display condition is shown in order to simplify explanation here, on-off control and brilliance-control 
control are performed according to an individual for three light emitting diodes R, G, and B which constitute a display device 102, 
and, of course, color display is performed. 

[0057] moreover — for example, — if a controller 103 inputs status signals 1 102-1 105 — a display — resolving power — since 
information "0010" shows that the bit length of display address information is 4 bits, 5th bit - 8th bit 4 bits of a status signal are 
taken out as display address information, and it judges whether with reference to 4 bits of high orders of the address information 
memorized by the memory 104 of a self-unit, said display address information and address information in agreement exist. When 
address information in agreement exists, based on the bit [ 9th ] indicative-data information on a status signal, the display 
condition of all display devices of having the corresponding address information is changed. Consequently, all the display devices 
102 of area 1102A of "0110" "are turned on" on for address information based on indicative-data information "1." Similarly, area 
1103A of "1001" and address information are based on area 1104A of "1101" by the display device 102 of area 1105A of 
"1110", address information is based on indicative-data information "1", and address information "is turned on" on. 
[0058] moreover — for example, — if a controller 103 inputs status signals 1106-1 108 — a display — resolving power — since 
information "0011" shows that the bit length of display address information is 6 bits, 5th bit - 10th bit 6 bits of a status signal 
are taken out as display address information, and it judges whether with" reference to 6 bits of high orders of the address 
information memorized by the memory 104 of a self-unit, said display address information and address information in agreement 
exist. When address information in agreement exists, based on the bit [ 1 1th ] indicative-data information on a status signal, the 
display condition of all display devices of having the corresponding address information is changed. Consequently, area 1 106A of 
"011110" and address information are based on area 1107A of "101101" by the display device 102 of area 1108A of "111100", 
address information is based on indicative-data information "l", and address information "is turned on" on. 

[0059] As mentioned above, according to the gestalt 1 of operation, a user can change the size of a screen freely and easily, and 
the display system using the extended mold display and extended mold display which can fluctuate resolution according to the 
size of a screen can be offered. Moreover, the display system using the extended mold display and extended mold display which 
can display the image data transmitted regardless of the size of a screen can be offered. 

[0060] The extended mold indicating equipment 100 which extended the screen can be arranged in the magnitude of a request on 
an indoor wall surface, and, specifically, it can be used for it as a flat TV. Under the present circumstances, since a user can 
purchase the display unit 101 of desired number of sheets and can assemble the screen of desired magnitude freely, he can 
realize the big screen and high resolution combined with the magnitude of the room. 

[0061] Moreover, by applying the extended mold display 100 of the gestalt 1 of operation to equipment with a small screen like 
for example, a laptop type personal computer, a screen (display unit 101) can be added if needed, and the laptop type personal 
computer of a big screen and high resolution can be obtained. Moreover, since it decomposes into compact size and can carry on 
the occasion of migration, it is convenient. 

[0062] (Gestalt 4 of operation) It replaces with setting up the address information of each display device by the extended mold 
display side, a control unit generates address information, and the storage section of an extended mold display is made to 
memorize the display system using the extended mold display of the gestalt 4 of operation. 

[0063] while drawing 15 supplies power to the extensible extended mold display 400 and the extended mold display 400 of a 
screen by showing the outline block diagram of the display system which used the extended mold display 400 of the gestalt 4 of 
operation, and making two or more display units 101 of the same configuration connect — a display — resolving power — the 
control unit 500 which supplies a status signal including information, display address information, and indicative-data information 
to the extended mold display 400 — since — it is constituted. In addition, although the control unit 500 has played a role of a 
power source, direct continuation of the extended mold display 400 may be carried out to a home power source, and power may 
be supplied here, for example. 
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[0064] Moreover, although the configuration of the extended mold display 400 is the same as that of the extended mold display 

100 of the gestalt 1 of operation fundamentally, the controller 103 in the display unit 101 shall not set up address information. 
[0065] Moreover, the judgment section 501 which a control unit 500 inputs the connection condition of the display unit 101 which 
adjoins from each display unit 101 of the extended mold display 400 like illustration, and judges the size and the configuration of 
the whole screen of the extended mold display 400, Based on the size and the configuration of a screen which were judged in the 
judgment section 501. each address information of the display device 102 of each display unit 101 is generated. It has the 
address information setting section 502 set as the memory 104 of the corresponding display unit 101, and the power source 503 
for supplying power to the extended mold display 400. 

[0066] In the above configuration, the actuation is explained in order of the size of the whole screen by (5) judging sections and 
judgment processing of a configuration, and setting processing of the address information by (6) address-information setting 
section. 

[0067] (5) Explain the size of the whole screen of the extended mold display 400 by the judgment section 501 of a control unit 
500. and judgment processing of a configuration with reference to judgment processing drawing 1 6 [ of the size of the whole 
screen by the judgment section, and a configuration ] (a) - (d). In addition, in order to simplify explanation here, as shown in 
drawing 16 (a), the extended mold display 400 is constituted as a screen of the cross-joint configuration which combined nine 
display units 1301-1309, and the case where the signal transduction section 105 (not shown) of the display unit 1301 is 
connected with the control unit 500 is explained as an example. 

[0068] The judgment section 501 inputs first the connection condition of the display unit which adjoins from the display unit 1301 
of a coordinate (0 0), assuming that it is that to which one display unit (here display unit 1301) by which direct continuation is 
carried out to the control unit 500 exists in the coordinate on a x-y flat surface (0 0). Here, as drawing 16 (a) shows, the display 
unit 1302 exists in the display unit 1301 bottom. 

[0069] Next, based on the connection condition inputted from the display unit 1301, the judgment section 501 inputs the 
connection condition of the display unit which arranges the display unit 1302 in the location of the coordinate on a x-y flat 
surface (1 0), then adjoins from the display unit 1302 of a coordinate (1 0), as shown in drawing 1 6 (b). Here, as drawing 1 6 (a) 
shows, the display unit 1303 exists in the display unit 1302 bottom. 

[0070] Next, based on the connection condition inputted from the display unit 1302, the judgment section 501 inputs the 
connection condition of the display unit which arranges the display unit 1303 in the location of the coordinate on a x-y flat 
surface (2 0), then adjoins from the display unit 1 303 of a coordinate (2 0), as shown in drawing 16 (c). Here, as drawing 16 (a) 
shows, the display unit 1308 exists in the display unit 1304 on the right-hand side of the display unit 1303, and exists in the 
bottom on the display unit 1 306 and left-hand side. 

[0071] Henceforth, based on the inputted connection condition, a display unit is arranged in the location of a coordinate where it 
corresponds on a x-y flat surface, and the same processing is repeated until it is checked that the display unit which finally 
adjoins from a connection condition does not exist. 

[0072] Thus, as shown in drawing 16 (d), all the display units 1301-1309 that constitute a screen can be arranged on a x-y flat 
surface, and the size and the configuration of a screen of the extended mold display 400 are specified by this. 
[0073] Drawing 17 changes and arranges each display unit of the extended mold display 400 shown in drawing 15 on the 
coordinate on a x-y flat surface like the processing mentioned above. 

[0074] (6) If the coordinate on the x-y flat surface of each display unit is inputted as the size and the configuration of a screen 
of the extended mold display 400 from the judgment section 501, the setting processing address information setting section 502 
of the address information by the address information setting section will assume the minimum rectangle field circumscribed to 
the screen of the extended mold display 400 as a virtual screen 1501, as shown in drawing 18 (a). 

[0075] Next, as this virtual screen 1501 is divided and it is shown in drawing 18 (b) using the approach explained by drawing 1 1 
[ of the gestalt 1 of operation ] (a) - (d) By determining the 1st area address 1502-1505, performing n division processings until 
the number of the display devices 102 in the divided screen (namely, area) becomes one piece henceforth, and giving the n-th 
area address The address information of each display device 102 is determined in the train of the bit which finally arranged the 
n-th area address in order from the 1st area address. 

[0076] The address information setting section 502 makes the address information which corresponds to the memory 104 of 
each display unit 101 transmit and memorize through the controller 103 of each display unit 101 of the extended mold display 
400, when the address information of all the display devices 102 is decided. 

[0077] In addition, transmission of the address information from the address information setting section 502 to each display unit 

101 At the time of manufacture, to each display unit 101 beforehand For example, the identification number of a proper (For 
example, the unit address) is set up, the display unit 1 01 is specified using this identification number, and you may make it 
transmit the corresponding address information, or in case a connection condition is inputted from each display unit 101 in the 
judgment section 501, the coordinate on the x-y flat surface mentioned above as a temporary identification number for specifying 
each display unit 101 It notifies to the controller 103 of each display unit 101, and using the coordinate on this x-y flat surface, 
the display unit 101 may be specified and the corresponding address information may be transmitted. 

[0078] By the approach using the coordinate on the latter x-y flat surface, to the information in the memory 104 of each display 
unit 101 since it is not necessary to set up an identification number at the time of manufacture and is completely the same, while 
being able to attain simplification of a production process, compatibility and identity of the display unit 101 can be made perfect. 
[0079] In addition, when determining the address information of each display device 102 at the explanation so far so that clearly, 
in order to repeat division (quadrisection) of area and to determine the address information of one display device 102 finally, The 
size and the configuration of area (screen whole) which start division need to be arranged in the shape of [ of x (2n) (2n) ] a 
matrix in the 22n display device (n is an integer and is the same value as a number of fractionation n) 102. 
[0080] However, since a user constitutes the screen of the extended mold display 400 combining the display unit 101 freely, it 
does not necessarily become the configuration that the whole screen arranged the 22n display device (n is an integer and is the 
same value as a number of fractionation n) 102 in the shape of [ of x (2n) (2n) ] a matrix. 

[0081] On the other hand, as mentioned above, since the display unit 101 is the configuration of having arranged the 22m piece 
(m being an integer) display device in the shape of [ of x (2m) (2m) ] a matrix, if the display unit 101 is divided (quadrisection), 
finally it will reach one display device 102. 

[0082] Therefore, the address information setting section 502 inputs the size and the configuration of a screen of the extended 
mold display 400 from the judgment section 501, and in case it assumes the minimum rectangle field circumscribed to the screen 
of the extended mold display 400 as a virtual screen, it sets them up so that a virtual screen may become the configuration of 
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having arranged the 22i piece (i being an integer) display unit 101 in the shape of [ of x (2i) (2i) ] a matrix. That is, if the virtual 
screen is divided (quadrisection). one display unit 101 will surely be reached, and when one display unit 101 is divided 
(quadrisection), finally one display device 102 will be reached. 

[0083] If the minimum rectangle field circumscribed to a screen is specifically assumed as a virtual screen in the case of the 
screen which consisted of five display units 1601-1605 as shown in drawing 19 (a), it will become the virtual screen LI of drawing 
19 (b). However, when division (quadrisection) is repeated to this virtual screen, it is not certain whether finally one display 
device 102 is reached. 

[0084] Therefore, as shown at drawing 19 (c) in such a case, it is 22i piece (here). As the virtual screen L2 which arranged the 
display unit of i= 2 in the shape of [ of 4x4 ] a matrix is set up, this virtual screen L2 is divided and it is shown in drawing 19 (d) 
By determining the 1st area address, performing n division processings until the number of the display devices 102 in the divided 
screen (namely, area) becomes one piece henceforth, and giving the n-th area address The address information of each display 
device 102 is determined in the train of the bit which finally arranged the n-th area address in order from the 1st area address. 
[0085] Thus, even if the screen of the extended mold display 400 is what kind of size or a configuration by setting up a virtual 
screen, the address information of each display device 102 can be set up by the same approach. 
[0086] 

[Effect of the Invention] Since according to the lighting device (claim 1) of this invention the short circuit which short-circuits 
the both ends of the luminescence means concerned for every luminescence means of this is prepared and a constant current 
source performs an electric power supply while connecting a luminescence means to a serial as explained above, power loss can 
be reduced. Moreover, since a constant current source is used, the brightness of a luminescence means becomes homogeneity. 
[0087] Moreover, in the lighting device (claim 2) of this invention, since it had the luminescence means which carried out series 
connection, the short-circuiting means which it prepares [ short-circuiting means ] for every luminescence means of this, and 
short-circuits the both ends of the luminescence means concerned, the driving means which performs the short circuit of said 
short-circuiting means a specific period, and the constant current source which supplies a fixed current to said luminescence 
means, power loss can be reduced. Moreover, since a constant current source is used, the brightness of a luminescence means 
becomes homogeneity. 

[0088] Moreover, in the lighting device (claim 3) of this invention, since it had further a short circuit period setting means to set 
up the period of the short circuit in said driving means, the brightness of a luminescence means can be adjusted in the above- 
mentioned configuration. 

[0089] Moreover, since the extended mold display (claim 4) of this invention applied the above-mentioned lighting device to the 
extended mold display, the power loss of an extended mold display decreases. Since many display devices-are especially used for 
the extended mold display, the big reduction effectiveness is acquired. 



[Translation done.] 
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